spores), Q = variation in the L/W ratios between the specimens studied, n = number of spores measured from given number of specimens. Special colour terms followed Petersen (1996) .
DNA extraction, PCR amplification and sequencing
A CTAB rapid plant genome extraction kit (China) was used to obtain PCR products from dried specimens, according to the manufacturer's instructions with some modifications (Han et al. 2014) . The DNA was amplified with the primers: ITS4 and ITS5 or ITS1 for ITS (White et al. 1990) , and LR0R and LR7 or LR5 for nLSU (http://www.biology.duke.edu/fungi/mycolab/primers. htm). The PCR protocols for ITS and nLSU followed Chen & Cui (2014) . The PCR products were purified and sequenced in Beijing Genomics Institute, China, with the same primers.
Phylogenetic analysis
Thirty-nine new sequences were generated for this study, and other reference sequences were downloaded from GenBank ( Table 1) . Sequences were aligned with BioEdit (Hall 1999) and ClustalX (Thompson et al. 1997) . Prior to phylogenetic analysis, ambiguous sequences at the start and the end were deleted and gaps were manually adjusted to optimize the alignment. Sequence alignment was deposited at TreeBase (http://purl. org/phylo/treebase; submission ID 16109).
The sequences of Sistotrema brinkmannii, S. coronilla, S. muscicola and S. sernanderi were used as outgroups (Larsson & Larsson 2003) . Maximum Likelihood (ML) analysis and Bayesian inference (BI) methods were also used to analyse the combined ITS and nLSU dataset. Substitution models suitable for each partition in the dataset were determined using Akaike Information Criterion implemented in MrMODELTEST2. 3 (Nylander 2004) . RAxML v. 7.2.6 (Stamatakis 2006) was used for ML analysis. All parameters in the ML analysis used the default setting, and statistical support values were obtained using nonparametric bootstrapping with 1 000 replicates. BI was calculated with MrBayes v. 3.1.2 (Ronquist & Huelsenbeck 2003) , with a general time reversible model of DNA substitution and an invgamma distribution rate variation across sites. Eight Markov chains were run from the random starting tree for 3 million generations of the combined ITS and nLSU dataset, and sampled every 100 generations. The burn-in was set to discard the first 25 % of the trees. A majority rule consensus tree of all remaining trees was calculated. Branches that received bootstrap values for ML and Bayesian Posterior Probabilities (BPP) greater than or equal to 75 % (ML) and 0.95 (BPP) were considered as significantly supported.
RESuLTS
The combined ITS and nLSU dataset included 116 sequences of ITS and 114 sequences of nLSU regions from 117 samples representing 92 species. The best model for the combined ITS and nLSU sequences dataset estimated and applied in the Bayesian analysis was 'GTR+I+G', lset nst=6, rates=invgamma; prset statefreqpr=dirichlet (1, 1, 1, 1) . ML and BI analyses yielded similar tree topologies with an average standard deviation of split frequencies = 0.008653, and only the ML tree was provided. Both bootstrap values (≥ 50 %) and BPPs (≥ 0.95) were showed at the nodes (Fig. 1 ).
The resulting phylogenetic tree resolved a strongly supported Russulales clade. All main (family-level) clades within Russulales are identified as in previous studies (Larsson & Larsson 2003 , Miller et al. 2006 , Larsson 2007 . Meanwhile, the newly sequenced taxa are polyphyletic and scattered in the lineages of Russulales.
Judging from the molecular phylogenies, Wrightoporia presents a heterogeneous assemblage, and the type species, W. lenta, shows no affinity to the other genera in Russulales (Fig. 1 
TAxonoMy
Combined with phylogenetic and morphological evidence, Wrightoporia s.str. and three new genera are set up, six new species are described and 17 new combinations are proposed. In addition, Amylonotus and Amylosporus are redefined.
Amylonotus Ryvarden, Norweg. J. Bot. 22: 26. 1975 Amylonotus was proposed by Ryvarden (1975) based on A. africanus, and the species in the genus were later treated in Wrightoporia by David & Rajchenberg (1987) . In our phylogeny, A. labyrinthinus (= Wrightoporia labyrinthina) in Fig. 1 and A. africanus (=Wrightoporia pouzarii) formed a well-supported lineage within the Bondarzewiaceae clade (100 % ML; 1.00 BPPs), distant from W. lenta, and closely related to species of Bondarzewia and Heterobasidion. Morphologically the latter two genera differ from Amylonotus by simple septate generative hyphae (Ryvarden & Melo 2014) , for which reason Amylonotus is considered as a well morphologically-defined genus as below.
Basidiocarps annual, sessile, pileate, effused-reflexed or resupinate, soft coriaceous when fresh, coriaceous to brittle when dry. Pileal surface cinnamon to dark brown, first finely tomentose, becoming smooth with age. Pore surface pale orange, isabelline, pale cinnamon to brown; pores large, labyrinthine to daedaleoid. Context pale cinnamon to brownish orange, membranous to fibrous. Tubes leathery to fibrous when dry. Hyphal system dimitic, generative hyphae with clamp connections, skeletal hyphae dextrinoid. Gloeoplerous hyphae present or absent. Gloeocystidia occasionally present or absent. Cystidia absent. Basidiospores ellipsoid to subglobose, hyaline, thin-to slightly thick-walled, finely asperulate, IKI+, CB+. Causing white rot.
In addition, Wrightoporia gyropora, W. labyrinthina, W. ramosa produce big pores (1-3 per mm), leathery to fibrous tubes, dextrinoid skeletal hyphae, and similar basidiospores, similar to Amylonotus africanus, and are different from species in other genera by their coriaceous basidiocarps and labyrinthine to daedaleoid pores when dry. Although the sequences of W. gyropora and W. ramosa were not obtained, according to their morphological characters, the two species and W. labyrinthina are transferred to Amylonotus. The following combinations are proposed. Descriptions in David & Rajchenberg (1987) .
Specimen examined. Singapore, Bukit Timah, on a very rotten trunk in a very humid place among ferns, July 1974, LYAD 1758 (holotype LY).
Amylosporus Ryvarden, Norweg. J. Bot.. 20: 1. 1973 Amylosporus (1973), typified by A. campbellii, was introduced to include species having both simple septate and multi-clamped generative hyphae, and finely asperulate and amyloid basidiospores. David & Rajchenberg (1985) proposed that A. wrightii is a taxonomic synonym of A. bracei. Five species have been so far recorded in Amylosporus, namely A. bracei, A. campbellii, A. iobapha, A. ryvardenii and A. succulentus. Phylogenetically, A. bracei, A. campbellii, Wrightoporia casuarinicola, W. rubella and A. succulentus formed a well-supported lineage (100 % ML; 1.00 BPPs) and are related to species of Wrightoporia s.str. without a strong support. Species in this clade are characterized by hymenial structures without clamp connections, and Amylosporus is redefined as following.
Basidiocarps annual to perennial, stipitate or sessile, pileate, effused-reflexed or resupinate, soft to corky. Pileal surface buff to ochraceous, usually glabrous. Pore surface whitish, pale ochraceous, pinkish, lilac to vinaceous; pores large to small, round to angular; margin usually with rhizomorphs in the resupinate species. Context white to pale brown, cottony, soft corky to tough. Tubes soft corky. Hyphal system dimitic, generative hyphae with simple septa or with both simple septa and multiple clamp connections, skeletal hyphae dextrinoid or IKI-. Clamp connections absent in hymenium. Gloeoplerous hyphae present or absent. Gloeocystidia absent. Cystidia absent. Basidiospores broadly ellipsoid to subglobose, thin-to slightly thick-walled, finely asperulate, IKI+, CB+ or CB-. Causing white rot.
Morphologically, Wrightoporia casuarinicola, W. efibulata and W. rubella are characterized by their generative hyphae lacking clamp connections totally, which fits the newly defined Amylosporus (clamp connections are absent in hymenium). In addition, phylogenetic evidence supported that W. casuarinicola and W. rubella belong to Amylosporus, and the following combinations are proposed. Basidiocarps annual to perennial, sessile, pileate, effusedreflexed or resupinate, woody hard when dry. Pileal surface ochraceous beige to dark brown, usually glabrous. Pore sur- face cream, grey, alutaceous to brown; pores large to small, elongated, round to angular. Context clay-buff, rusty to brown, hard corky. Tubes tough. Hyphal system dimitic, generative hyphae mainly with clamp connections and simple septa in some specimens of Wrightoporia tropicalis, skeletal hyphae dextrinoid. Gloeoplerous hyphae absent. Gloeocystidia present. Cystidia bearing apical crystals present. Basidiospores broadly ellipsoid to subglobose, hyaline, thin-to slightly thick-walled, finely asperulate, IKI+, CB-or CB+. Causing white rot.
Notes -Larssoniporia is characterized by its woody hard basidiocarps when dry, tough tubes, dextrinoid skeletal hyphae, presence of cystidia with crystals at tips and gloeocystidia, finely asperulate and amyloid basidiospores, and by presenting a distribution in the tropics. In our phylogeny, Wrightoporia tropicalis was present as a single lineage distant from the Wrightoporiaceae clade which was also shown by Larsson & Larsson (2003) . Wrightoporia tropicalis and L. incrustatocysti diata showed no affinity to the other genera in Russulales (Fig. 1) . Therefore, Larssoniporia gen. nov. is proposed to accommodate W. tropicalis and L. incrustatocystidiata. Moreover, we found that all specimens of W. tropicalis have clamped generative hyphae, and simple septa sometimes occur in some specimens of the species. Wrightoporia gloeocystidiata with clamped generative hyphae is a taxonomic synonym of L. tropicalis (Ryvarden 1983 Basidiocarps annual, resupinate. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae dextrinoid, CB+; gloeocystidia and encrusted cystidia abundant. Basidiospores broadly ellipsoid to subglobose, hyaline, thinwalled, finely asperulate, IKI+, CB-.
Basidiome annual, resupinate, inseparable, woody hard upon drying, without odour or taste, up to 14 cm long, 7 cm wide, 7 mm thick at centre. Pore surface brownish, curry-yellow to clay-buff when dry; pores elongated to angular, 3-5(-6) per mm; dissepiments thin, entire. Sterile margin absent. Subiculum clay-buff to brown, hard corky, up to 1 mm thick. Tubes concolorous with pore surface, tough, up to 6 mm long. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae dextrinoid, CB+; tissues becoming dark brown in KOH. Generative hyphae in subiculum infrequent, hyaline, thin-walled, rarely branched, 1.5-2 µm diam; skeletal hyphae dominant, yellowish to slightly orange, thick-walled with a narrow lumen, unbranched, flexuous, loosely interwoven, 2-5 µm diam. Generative hyphae in trama infrequent, thin-walled, infrequently branched, 1-2 µm diam; skeletal hyphae dominant, hyaline to yellow, thick-walled with a narrow lumen, unbranched, flexuous, loosely interwoven, 1.5-3 µm diam. Gloeocystidia abundant, ventricose, thin-walled with granular to oily con- Notes -Larssoniporia incrustatocystidiata is characterized by an annual growth habit, tough resupinate basidiocarps, relatively large pores (3 -5 per mm), presence of gloeocystidia and encrusted leptocystidia and relatively large basidiospores (4-5.2 × 3 -4 µm); while L. tropicalis has a perennial growth habit, tiny pores (6 -8 per mm), and smaller basidiospores (2.7-4 × 2 -3 µm). Descriptions in Ryvarden & Johansen (1980 Basidiocarps annual, sessile, pileate, effused-reflexed or resupinate, soft corky to corky when fresh, corky when dry. Pileal surface beige, pale brown to ochraceous. Pore surface cream, buff-yellow, yellowish brown, orange to ochraceous, usually shining; pores large to tiny, round to angular. Context cream, buff, pale orange, ochraceous to brown, corky to cottony. Tubes corky to fibrous-corky. Hyphal system dimitic, generative hyphae with clamp connections, skeletal hyphae dextrinoid or IKI-. Gloeoplerous hyphae present or absent. Gloeocystidia present or absent. Cystidia present or absent. Basidiospores oblong, broadly ellipsoid, ellipsoid to subglobose, hyaline, thin-to thickwalled, finely asperulate, IKI+, CB+ or CB -. Causing white rot.
Larssoniporia tropicalis
Notes -Pseudowrightoporia is characterized by soft corky to corky basidiocarps when fresh, corky basidiocarps when dry, usually with shining pores, corky to fibrous-corky tubes, a dimitic hyphal structure, oblong, broadly ellipsoid, ellipsoid to subglobose, finely asperulate and amyloid basidiospores, and a subtropical to tropical distribution. Based on phylogenetic analyses, both W. cylindrospora and W. japonica were clustered in the Hericiaceae clade that is distant from W. lenta, the type species of Wrightoporia. Both species plus three new other ones formed a well-supported lineage ( Fig. 1 ; 99 % ML; 1.00 BPPs). Moreover, these five species differ from Wrightoporia s.str. and other russuloid polypores by poroid basidiocarps, more or less yellowish to pale brown pore surface, shining pores, corky to fibrous-corky tubes, and a dimitic hyphal structure with clamped generative hyphae. Therefore, Pseudo wrightoporia gen. nov. is proposed to accommodate these five species. Although the phylogenetic statuses of W. africana, W. aurantipora, W. gillesii, W. solomonensis and W. straminea were not shown in Fig. 1 due to absence or incompletion of their sequences, these species fit Pseudowrightoporia in morphology by more or less yellowish to pale brown pore surface, shining pores and corky basidiocarps when dry and corky to fibrous-corky tubes. Therefore, these species are transferred to Pseudowrightoporia. The new species are described and seven new combinations are proposed as following. Basidiocarps annual, resupinate. Hyphal system dimitic; generative hyphae with clamp connections, skeletal hyphae CB+, dextrinoid near the tube mouths, otherwise IKI-; contextual tissues becoming dark brown in KOH, otherwise unchanged in KOH. Clavate cystidia and fusoid cystidioles present. Basidiospores subglobose to broadly ellipsoid, hyaline, thick-walled, finely asperulate, IKI+, CB-.
Pseudowrightoporia crassihypha
Basidiome annual, resupinate, inseparable, corky upon drying, without odour or taste, up to 7 cm long, 2.5 cm wide, 2 mm thick at centre. Pore surface buff to fawn when dry, shining; pores round to angular, 7-9(-10) per mm; dissepiments thin, entire. Sterile margin present, buff to buff-yellow, corky, up to Tubes concolorous with pore surface, corky, up to 1.5 mm long. Hyphal system dimitic; generative hyphae bearing clamp connections; skeletal hyphae CB+, dextrinoid near the tube mouths, IKI-in other parts; contextual tissues becoming dark brown in KOH, otherwise unchanged in KOH. Generative hyphae in subiculum frequent, hyaline, fairly thick-walled with a wide lumen, frequently branched, 2 -3 µm diam; skeletal hyphae dominant, hyaline to yellowish, thick-walled with a narrow lumen, unbranched, flexuous, interwoven, partly encrusted with hyaline to yellowish, irregular crystals, 3 -6 µm diam. Generative hyphae in trama infrequent, thin-to slightly thick-walled, frequently branched, 1-2 µm diam; skeletal hyphae dominant, hyaline, thick-walled with a narrow lumen, unbranched, flexuous, interwoven, partly encrusted with hyaline to yellowish, irregular crystals, (2 -)5 -7 µm diam. Leptocystidia clavate, hyaline, 18 -24 × 4 -6 µm; cystidioles fusoid, hyaline, thinwalled, 10 -12 × 3 -4 µm. Basidia subclavate to barrel-shaped, bearing four sterigmata and a basal clamp connection, 10-13 × 4-6 µm; basidioles in shape similar to basidia, but slightly smaller. Basidiospores broadly ellipsoid to subglobose, hyaline, thick-walled, finely asperulate, IKI+, CB-, (3.4 -)3.5 -4(-4.1) × 2.6-3.1 µm, L = 3.73 µm, W = 2.9 µm, Q = 1.29 (n = 60/2). Causing white rot. Notes -Pseudowrightoporia crassihypha is characterized by its small pores (7-9 per mm), encrusted skeletal hyphae, wide tramal skeletal hyphae (mostly 5 -7 µm) and presence of cystidia. Pseudowrightoporia japonica is similar by sharing similar corky basidiocarps and similar sized pores (6-8 per mm); however, it usually has narrower tramal skeletal hyphae (mostly 2.4-5.3 µm) and lacks cystidia . Basidiocarps annual, resupinate. Hyphal system dimitic; generative hyphae with clamp connections, skeletal hyphae dextrinoid, CB+; thick-walled gloeoplerous hyphae present. Gloeocystidia abundant. Basidiospores oblong, hyaline, slightly thickwalled, finely asperulate, strong IKI+, weakly CB+.
Pseudowrightoporia hamata
Basidiome annual, resupinate, inseparable, corky upon drying, without odour or taste, up to 12 cm long, 7 cm wide, 3 mm thick at centre. Pore surface whitish when fresh, cinnamon-buff to orange-brown when dry, shining; pores round to angular, 6-9 per mm; dissepiments thin to thick, entire to lacerate. Sterile margin distinct, clay-buff to cinnamon, corky, up to 1.1 mm wide. Subiculum clay-buff to cinnamon-brown, corky, up to 1 mm thick. Tubes concolorous with pore surface, corky, up to 2 mm long. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae dextrinoid, CB+; tissues unchanged in KOH. Generative hyphae in subiculum infrequent, hyaline, thinwalled, frequently branched, 2-2.5 µm diam; skeletal hyphae dominant, hyaline to pale orange, thick-walled with a narrow lumen, rarely branched, flexuous, interwoven, 2-5 µm diam. Generative hyphae in trama infrequent, thin-walled, frequently branched, 1-2 µm diam; skeletal hyphae dominant, hyaline, thick-walled with a narrow lumen, rarely branched, flexuous, interwoven, 2-4 µm diam; gloeoplerous hyphae present, slightly thick-walled with granular to oily contents, 4 -9 µm diam, embedded in trama. Gloeocystidia abundant, thin-walled with granular to oily contents, embedded in hymenium, hooked at tips, 60 -65 × 4 -5 µm; cystidia and cystidioles absent. Basidia subclavate to barrel-shaped, bearing four sterigmata and a basal clamp connection, 10 -13 × 4 -5 µm; basidioles in shape similar to basidia, but slightly smaller. Basidiospores oblong, hyaline, slightly thick-walled, finely asperulate, strongly IKI+, weakly CB+, 3 -3.8(-3.9 ) × 1.9 -2.2(-2.3) µm, L = 3.28 µm, W = 2.05 µm, Q = 1.59-1.63 (n = 90/3). Causing white rot. Notes -Pseudowrightoporia hamata is characterized by small pores (6 -9 per mm), dextrinoid skeletal hyphae, abundant gloeoplerous hyphae in trama, hooked gloeocystidia and oblong and thick-walled basidiospores. Pseudowrightoporia oblongispora also has small pores (6 -8 per mm) and similar basidiospores (3 -3.6 × 1.8 -2.2 µm), but its skeletal hyphae are negative in Melzer's reagent and it lacks gloeocystidia.
Pseudowrightoporia oblongispora
Etymology. oblongispora (Lat.): referring to the shape of basidiospores.
Holotype. China, Guangxi Autonomous Region, Tianlin County, Cenwanglaoshan Nature Reserve, on fallen angiosperm trunk, 17 July 2012, H.S. Yuan, Yuan 6101 (BJFC 13397).
Basidiocarps annual, resupinate. Hyphal system dimitic; generative hyphae with clamp connections, skeletal hyphae IKI-, CB+, partly widened in trama; gloeoplerous hyphae abundant, thin-to slightly thick-walled. Basidiospores oblong, hyaline, thick-walled, finely asperulate, IKI+, CB-.
Basidiome annual, resupinate, inseparable, corky upon drying, without odour or taste, up to 8.5 cm long, 6 cm wide, 2 mm thick at centre. Pore surface pinkish buff to clay-buff when dry; pores round to angular, 6-8 per mm; dissepiments thin, entire to lacerate. Sterile margin distinct, buff to brown, corky, up to 1 mm wide. Subiculum buff to cinnamon-brown, corky, up to 1 mm thick. Tubes concolorous with pore surface, corky, up to 1 mm long. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae IKI-, CB+; contextual tissues becoming dark brown in KOH, otherwise unchanged in KOH. Abundant oily substance present among hyphae. Generative hyphae in subiculum frequent, hyaline, thin-to slightly thick-walled, frequently branched, 2-3 µm diam; skeletal hyphae dominant, hyaline to pale orange, thick-walled with a narrow lumen, rarely branched, flexuous, interwoven, partly encrusted with hyaline to yellowish, irregular crystals, 3-6 µm diam. Generative hyphae in trama infrequent, thin-walled, frequently branched, 1-2 µm diam; skeletal hyphae dominant, hyaline, thick-walled with a narrow lumen, rarely branched, flexuous, interwoven, 2-5 µm diam, some distinctly widened up to 9 µm diam; gloeoplerous hyphae abundant, thin-to slightly thick-walled with granular to oily contents, 5-9 µm diam, embedded in trama. Cystidia absent; cystidioles fusoid, hyaline, thin-walled, 9-12 × 3-4 µm. Basidia subclavate to barrel-shaped, bearing four sterigmata and a basal clamp connection, 10-12 × 4-5 µm; basidioles in shape similar to basidia, but slightly smaller. Basidiospores oblong, hyaline, thick-walled, finely asperulate, IKI+, CB-, (2.9-) 3-3.6 × (1.7-)1.8-2.2 µm, L = 3.21 µm, W = 1.95 µm, Q = 1.64-1.66 (n = 60/2). Causing white rot. Notes -Pseudowrightoporia oblongispora is characterized by small pores (6-8 per mm), non-dextrinoid skeletal hyphae, widened skeletal hyphae and abundant gloeoplerous hyphae in trama, presence of fusoid cystidioles and oblong and thickwalled basidiospores. Pseudowrightoporia cylindrospora may be confused with P. oblongispora by sharing widened skeletal hyphae, and similar oblong basidiospores (3-4 × 1.5-2 µm). However, P. cylindrospora has dextrinoid skeletal hyphae and shows an absence of gloeoplerous hyphae and cystidioles (Ryvarden 1982) . Wrightoporia s.str. Pouzar, Česká Mykol. 20: 173. 1966 Basidiocarps annual, resupinate, soft and cottony when fresh, membranous to cottony when dry. Pore surface white, cream to pale brown; margin usually with rhizomorphs; pores large, elongated, round to angular, 1-4 per mm. Subiculum white to cream, cottony. Tubes cream, membranous to cottony. Hyphal system dimitic, generative hyphae with clamp connections, skeletal hyphae strongly dextrinoid or IKI-. Gloeoplerous hyphae usually present. Gloeocystidia present or absent. Cystidia present or absent. Basidiospores ellipsoid, broadly ellipsoid to subglobose, hyaline, thin-to slightly thick-walled, finely asperulate, IKI+, CB+ or CB-. Causing white rot. Notes -Wrightoporia s.str. is characterized by an annual growth habit, soft and cottony basidiocarps when fresh, membranous to cottony basidiocarps when dry, margins usually with rhizomorphs, big pores (1-4 per mm), membranous to cottony tubes, distinct narrow tramal skeletal hyphae (0.8 -2.5 µm), finely asperulate and amyloid basidiospores, and a distribution from temperate to tropics. Basidiocarps annual or perennial, sessile, pileate, effusedreflexed or resupinate, soft to corky when fresh, corky to tough or brittle when dry. Pileal surface orange-yellow to yellowish brown. Pore surface buff-yellow, ochraceous to olivaceous brown; pores small to tiny, round to angular. Context buff to cream, or pink to cinnamon-brown, cottony to hard corky. Tubes corky to tough, usually fragile. Hyphal system dimitic, generative hyphae with clamp connections, skeletal hyphae dextrinoid or IKI-. Gloeoplerous hyphae present or absent. Gloeocystidia present or absent. Cystidia present or absent. Basidiospores ellipsoid to subglobose, hyaline, thin-to thick-walled, finely asperulate, IKI+, CB-or CB+. Causing white rot.
Notes -Wrightoporiopsis is characterized by soft to corky basidiocarps when fresh, becoming tough and brittle upon dry-ing, small to tiny pores (5 -10 per mm), corky to tough and usually fragile tubes, finely asperulate and amyloid basidiospores, and a tropical distribution. Basidiocarps perennial, pileate, sometimes effused-reflexed. Hyphal system dimitic; generative hyphae with clamp connections, weakly IKI+ in context, IKI-in trama; skeletal hyphae dextrinoid near the tube mouths, otherwise IKI-, CB+; thickwalled gloeoplerous hyphae present. Fusoid cystidioles present. Basidiospores subglobose to broadly ellipsoid, hyaline, thick-walled, finely asperulate, strong IKI+, CB+.
Basidiome perennial, pileate, soft corky when dry, without odour or taste. Pilei semicircular to fan-shaped, projecting up to 4 cm, 7 cm wide and 2.5 cm thick at base. Pileal surface orange-yellow to yellowish brown, crustose, azonate; margin pale orange, dull. Pore surface yellow to orange-yellow, slightly shining when dry; pores round to angular, (4-)5-6 per mm; dissepiments thin, entire to lacerate. Context yellow to cinnamon-buff, cottony, up to 1.5 cm thick. Tubes concolorous with pore surface, soft corky, up to 1 cm long. Hyphal system dimitic; generative hyphae with clamp connections, contextual hyphae weakly IKI+ in tissue, tramal hyphae IKI-; skeletal hyphae dextrinoid near the tube mouths, otherwise IKI-, CB+; contextual tissues becoming dark brown in KOH, tramal tissues becoming red brown in KOH. Generative hyphae in context dominant, hyaline, thickwalled with a wide lumen, frequently branched and encrusted with yellowish to pale orange, irregular crystals (these crystals may be responsible of the dark brown coloration in KOH), 3-6 µm diam; skeletal hyphae infrequent, hyaline, thick-walled with a narrow lumen, unbranched, flexuous, interwoven, 3-5 µm diam. Generative hyphae in trama frequent, thick-walled with a wide lumen, frequently branched and encrusted with yellowish to yellow, irregular crystals (these crystals may be responsible of the red brown coloration in KOH), 1.5-4 µm diam; skeletal hyphae dominant, yellow to pale orange, thick-walled with a narrow lumen, rarely branched, flexuous, interwoven, frequently encrusted with yellowish to pale orange, irregular crystals, 3-5 µm diam; gloeoplerous hyphae rare, thick-walled, with granular to oily contents, 5-8 µm diam, embedded in trama. Cystidia absent; cystidioles fusoid, hyaline, thin-walled, 7-13 × 3.5-4 µm. Basidia subclavate to barrel-shaped, bearing four sterigmata and a basal clamp connection, 10-12 × 4-5 µm; basidioles in shape similar to basidia, but slightly smaller. Basidiospores subglobose to broadly ellipsoid, hyaline, thick-walled, finely asperulate, strongly IKI+, CB+, (2.5-)2.7-3.6(-3.8) × 2-3 µm, L = 3.11 µm, W = 2.5 µm, Q = 1.21-1.29 (n = 90/3). Causing white rot.
Basidiocarps perennial, resupinate; new tubes grey, old tubes brown. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae dextrinoid, CB-; gloeocystidia, thick-walled cystidia and cystidioles abundant. Basidiospores subglobose, hyaline, thin-walled, finely asperulate, IKI+, CB-. Basidiome perennial, resupinate, woody hard upon drying, without odour or taste, up to 18 cm long, 8 cm wide, 3 mm thick at centre. Pore surface grey or pale brown when dry; pores angular, 8 -10(-11) per mm; dissepiments thin, entire. Sterile margin absent. Subiculum very thin to almost lacking. Tubes multi-stratified, new tubes grey, old tubes brown, tough, up to 3 mm long. Hyphal system dimitic; generative hyphae with clamp connections; skeletal hyphae dextrinoid, CB-; tissues becoming red brown in KOH. Abundant oily substance present in trama. Generative hyphae in trama infrequent, thin-walled, infrequently branched, 1.5 -3 µm diam; skeletal hyphae dominant, yellowish to orange, thick-walled with a narrow lumen, unbranched, flexuous, interwoven, irregular crystals, 2.5 -5 µm diam. Gloeocystidia abundant, clavate with capitate tips, thin-walled with granular to oily contents, 86 -141 × 14 -18 µm, embedded in hymenium; thick-walled cystidia present mostly in old tubes, generally ventricose, hyaline, 30 -35 × 6-8 µm; cystidioles present, thin-walled, fusoid, tapering, 17-21 × 3-5 µm. Basidia clavate, bearing four sterigmata and a basal clamp connection, 20 -25 × 5 -7 µm; basidioles in shape similar to basidia, but slightly smaller. Basidiospores subglobose, hyaline, thin-walled, finely asperulate, IKI+, CB-, 3 -4(-4. 3) × 2. 5-3.5(-3.8 ) µm, L = 3.65 µm, W = 3.01 µm, Q = 1.21 (n = 30/1). Causing white rot.
Notes -Wrightoporia micropora Aime & Ryvarden is nomenclaturally illegitimate because of W. micropora P.K. Buchanan & Ryvarden (Buchanan & Ryvarden 2000) . We re-describe the species as Wrightoporiopsis fuscocinerea. It is characterized by a perennial growth habit, tough resupinate basidiocarps, tiny pores (8 -10 per mm), distinct multi-stratified tubes, nearly invisible subiculum, and presence of gloeocystidia, thick-walled cystidia, and cystidioles. Wrightoporiopsis biennis also has tough basidiocarps, presence of cystidia and similar sized basidiospores (3.3 -4 × 2.6 -3.5 µm), but it shows a biennial growth habit, a presence of leptocystidia and an absence of gloeocystidia ). Previous studies suggested that Wrightoporia s.l. was polyphyletic based on ITS and nLSU sequences, and species of Wrightoporia s.l. were mainly placed in the Bondarzewiaceae clade and the Wrightoporiaceae clade (Larsson & Larsson 2003 , Chen & Cui 2014 . Our phylogenetic results are consistent with previous observations, and further information on phylogeny and taxonomy of Wrightoporia s.l. are supplied (Fig. 1 Initial analysis included ITS rDNA sequences of Pseudowrightoporia gillesii (KM107898) and Wrightoporiopsis fuscocinerea (KM107897), which in preliminary ITS dataset showed affinity to Pseudowrightoporia and Wrightoporiopsis, respectively. These taxa consistently generated long branches with species without nLSU sequences because of sequence deviations in regions. Due to failing to acquire their nLSU sequences, the problem cannot be easily addressed. We excluded the above-mentioned taxa from the present study. However, they should be given renewed consideration in future analyses with an expanded sampling of the russuloid clade.
We also examined the specimen of 'Wrightoporia lenta' from Jamaica mentioned by Larsson & Larsson (2003) . However, molecular and morphological data suggested that the Jamaica collection is not a representative of W. lenta. The ITS and nLSU rDNA sequences (AF506489) of 'W. lenta' shows a high similarity with those of P. cylindrospora, and 'W. lenta' was embedded in Pseudowrightoporia lineage. The ITS region of P. cylindrospora and 'W. lenta' showed 31 different sites from a total of 548 aligned ones (5.7 %), which is enough to delimit the two species in a genetic perspective (Tedersoo et al. 2003 , Izzo et al. 2005 . 'Wrightoporia lenta' can be readily distinguished from P. cylindrospora by its subglobose basidiospores. For the time being, we refer 'W. lenta' as Pseudowrightoporia sp.
Amylonotus belongs to Bondarzewiaceae; Pseudowrightoporia and Wrightoporiopsis belong to Hericiaceae; and Amylosporus and Wrightoporia belong to Wrightoporiaceae. The abovementioned genera have morphologically variable features as resupinate to effused-reflexed or pileate basidiocarps, an annual to perennial growth habit, a monomitic or dimitic hyphal structure with clamp connections and/or simple septa on generative hyphae, and presence or absence of gloeoplerous hyphae, and presence or absence of gloeocystidia and/or cystidia. So the morphology does not run together with the molecular phylogeny and morphological characters are overlapped in these families.
In summary, we performed an in-depth study of Wrightoporia s.l. On the basis of morphological and phylogenetic evidence, three new genera, Larssoniporia, Pseudowrightoporia and Wrightoporiopsis, six new species, Larssoniporia incrustatocystidiata, Pseudowrightoporia crassihypha, P. oblongispora, P. hamata, Wrightoporiopsis amylohypha and W. fuscocinerea are described, and 17 new combinations are proposed. A fully resolved phylogeny for Wrightoporia s.l. and its related genera requires evolutionary information from wider taxa samplings (fresh collections) and more conserved gene markers.
